The P decays of "P, 'S, "S, and 3sCl were studied both experimentally and via shell-model cal- 
I. INTRODUCTION Our understanding of light nuclei via the shell model has made impressive progress in recent years. Particularly of note is the quite successful predictive power of effective one-and two-body interaction matrix elements based upon least-squares fits to the binding energies of nuclear levels. The success of this method was first evident from the work of Cohen and Kurath' for those levels of A &16 best described as arising from 1 s lp" configurations with n (12. Even more detailed exploration of this technique was carried out by Wildenthal ' and his collaborators for nuclear levels best described by ls lp' (2s, ld)" with n & 24. VA.at is most extraordinary is the detailed success of these interactions in explaining observables other than the binding energies from which they are determined.
The basic applicability of the shell model to nuclear structure cannot be displayed more transparently than by this success. For example, not only does the Wildenthal in- teraction for the 2s, 11 shell result in a successful detailed explanation of Ml and Gamow-Teller (GT) observables, ' but also the remaining systematic deviations between experiment and theory are close to those expected from fundamental considerations.
Vivat, then, is the next step in our understanding of light nuclei via the shell model'? Admittedly there are many problems still to tackle among 1 s lp" and ls lp' (2s, ld)" nuclei per se: however, a major obstacle to our understanding of light (A g 50) nuclei is a lack of knowledge of the interface between major shells at ' 0 and at Ca and of the related problem of ()2irtto) intruder states in nuclei near these closed shells. An exploration of states with A -16 describable by the lowest and next-to-lowest i%co particle-hole excitations allowable for a given N, Z combination has been made fairly successfully via the Millener-Kurath interaction; however, this interaction was based on a restricted form for the effective nucleon-nucleon potential and it is not as successful as might be expected for a more general form which is constrained to fit to binding energies. Several investigations have been initiated recently along this latter line.
Our concern here is the interface between the (2s, ld) and (1 f,2p) major oscillator shells, and, in particular, beta decay and electromagnetic observables between states involving sizable admixtures of both (lf, 2p) Hill, ' S was formed by thermal neutron capture, 6S(n,y)3 S, using 1 g samples of elemental sulfur or (NH4}zSO4. The natural abundance of S is only 0.017%.
The (NH4)2SO4 samples were subject to some chemical purification after the bombardment.
In the study of Libert et al. , '6 3 S was produced by the Cl(n, p) S reaction from bombardment of samples of natural CC14 and LiC1 with 14.5-MeV neutrons from the H(d, a}n reaction. No chemistry was done.
Raman et al. ' carried out the inost complete study of S(p ) Cl. They used the (n,y) reaction at the Los Alamos Omega West Reactor to form S. Both S samples (of the same material as used in the present studies) and natural S samples were bombarded. Seven transitions were observed with the same relative intensities with both samples and with half-lives of -5 min. They were thus assigned to S decay.
Relative y-ray intensities
The present measurements were made in order to confirm these previous results with a different method of 3 S production and also to resolve some discrepancies in the three previous relative intensity measurements. 4.125 (7) )6.8 )6. Calculated from the y branches of Refs. 18 and 35. ' Calculated from the listed theoretical value of Bp and assumed in obtaining the other branching ratios. The y branching of the 3675-keV level has not been measured. This limit corresponds to an assumed 100% ground-state branch. Table IV . The beta decay of P is illustrated in Fig. 4 .
C. Gamma ray energy measurements
The energy of the 1572-keV y ray was measured relative to the "OAg y ray of 1562.302 (5) (33) 
B. Relative y'-ray intensities
The y spectra of 3sS-3sCI in equilibrium was recorded with a CSS detector consisting of a NaI(T1) annulus and an intrinsic coaxial, 100-cm Ge detector. The S target was bombarded for 2 -3 h with 250 nA of 3.1-MeV tritons. After a waiting period of -3 h, a spectrum was recorded for from 1 -10 h. Approximately 20 h total counting time was collected from four bombardments.
Analysis of the resulting spectrum resulted in the y intensities of Table V (5) 6630 (100) g3 4950 (100) (1 (3 20(2) ( 5) -9.119(7) 128.650(10) 21.769 (7) Of these the mast successful was the Millener-Kurath potential, which we then adopted.
The vast majority of the 2BME's generated from the Lawson.
B. Energy levels
As a first test of the interaction, we consider energy level spectra for the daughter nuclei of the current P decay study. We are interested in nuclear levels involving particles in both the sd and fp shells. As summarized in Table   X , the dimensions of the matrices which must be diagonalized in order to obtain the wave functions increase rapidly for a given nfico as A departs from 40. Thus, we consider the nuclei of interest in the order ssAr, sC1, siCl, and S. g. '8Ar Our calculated spectra for Ar is compared to experiment in Fig. 8 Cl and because our 2BME's were forced to fit the K particle-hole spectrum ( Ca, T =1 spectrum). In Fig. 9 all the experimental levels with J enclosed in parentheses have definite parity, but a range of J values are allowed.
We have chosen the correspondence indicated to give best agreement to the calculation for levels below 2. Table VII ). The wave functions of these two states are rather similar, both being -50% [12,5,3; 2,0,0,0] 
35S
The comparison to experiment is shown in Fig. 11 
C. Gamow-Teller transitions
Allowed rates were calculated for the beta decays of P, S, S, and Cl. The calculations were carried out both with the free-nucleon Gamow-Teller operator and with an effective Gamow-Teller operator. The parameters of the effective operator were taken to be the "final fit" values given in Table 8 (7) 67 (4) 254 (2) 5 (1) 4 (1) 11 (1) 2 ( 'The first number is the "hybrid" calculation. The second (in parentheses) is from truncation no. 5 of ' ' -25M ' 'See text. dThis is a speculation (see Fig. 11 ). ' This level is assumed to be an intruder (see Fig. 10 ) and the 4016-keV level is assumed to be the second 3 + state of the SDPF space. The first number is the *'hybrid" calculation. The second (in parentheses) is from truncation no. 4 of Table XVI . (Fig. 10) 
